bachia strains, the Wolbachia surface protein (wsp) gene was sequenced for a subset of individu-als. Amplification was performed using wsp81F and wsp691R sequence primers (Zhou, Rousset,
160
& O 'Neill, 1998) . Amplicons were sequenced using the reverse primer and aligned in geneious tween steps was performed using a MinElute PCR purification kit (Qiagen). Libraries were 177 amplified using KAPA HiFi Hotstart Readymix (Kapa Biosystems) and Nextera i7 and i5 in-move restriction sites, adapter sequences, a thymine base from reverse reads introduced by the P2 adapter, and quality filter using the illuminaclip tool with parameters: trailing:10 slid- --baq and --gatkcigarworkaround options and expected substitution rate set to 0.03 for P.
192 xylostella and 0.05 for P. australiana. Duplicate reads were removed using picard v1.71
193
(http://broadinstitute.github.io/picard/). Genotypes were called using the genome analy-194 sis tool kit v3. 3-0 (DePristo et al., 2011; McKenna et al., 2010) haplotypecaller tool.
195
We determined that base quality score recalibration using bootstrapped SNP databases was in-196 appropriate for this dataset as it globally reduced quality scores. For downstream comparisons 197 between species, we joint-genotyped P. australiana and P. xylostella individuals using the geno-198 typeGVCFs workflow. To examine finer scale population structure, we also joint-genotyped the 
208
Genetic diversity and population structure 209 Genetic diversity was calculated for Plutella populations of both species from five locations. The 210 R package hierfstat (Goudet & Jombart, 2015) was used to calculate observed heterozygosity, 211 gene diversity and the inbreeding coe cient, F is , according to Nei (1987) . Population means
212
for site depth and number of SNPs, indels and private sites were calculated using the --depth 213 function and vcfstats module in vcftools v0.1.12a (Danecek et al., 2011 lected into a 1.5 mL tube and fresh frozen at 80 C for species confirmation using PCR-RFLP.
254
Seedlings were examined and eggs counted under a stereo microscope, then returned to enclo-255 sures to allow egg hatch. Larvae were provided with fresh 3-4 week old seedlings until pupation,
256
then pupae were individually collected into 5 mL tubes. Hybrid F1xF1 crosses and back-crosses
257
were then performed as above. The presence of egg and adult o↵spring was recorded for all 258 replicates, and for the majority of replicates (> 80%), the numbers of o↵spring were counted 259 and used to calculate a mean.
260
Insecticide bioassays
261
Insecticide susceptibility of field-collected Plutella strains was compared to the susceptible P. 
281
(Success Neo).
282

Results
283
Geographic distribution and host association of Plutella species
284
Plutella larvae were collected from brassica plants at 75 locations in Australia and 1477 indi-
285
viduals were genotyped at the COI locus using PCR-RFLP to identify species. Of these, 88%
286
(n=1300) were genotyped as P. xylostella, 10% (n=147) Turkey and the winter moth, Operophtera brumata, from the Netherlands (Figure 2 ).
311
Crossing experiments
312
Inter-species single pair mating experiments showed that hybridization between P. australiana 313 and P. xylostella was possible, yet less successful than intra-species crosses. While most intra-314 species crosses produced adult o↵spring, the fecundity of P. xylostella was >2-fold higher than 315 for P. australiana (Table 6 ). Both reciprocal inter-species crosses produced F1 adult o↵spring,
316
but success was asymmetric and notably higher in the pairs with P. australiana females. In with F1 hybrid females were sterile. For the P. xylostella maternal line, low fitness allowed only 322 a single parental back-cross replicate, which involved a hybrid female and was sterile.
323
Mitochondrial haplotype diversity
324
Mitochondrial haplotype networks of Australian Plutella were constructed using a 613 bp COI 325 alignment that included 81 sequences from this study and 108 from Landry and Hebert (2013).
326
We found low haplotype diversity within Australian P. xylostella, consistent with previous re- with notably higher diversity in populations of P. australiana than co-occurring populations of 351 P. xylostella (Table 3 ). The mean observed heterozygosity within populations ranged from 352 0.13-0.16 for P. australiana and 0.009-0.010 for P. xylostella. Similarly, the average numbers
353
of SNPs, indels and private alleles were considerably higher within P. australiana populations.
354
As P. australiana may have fixed nucleotide di↵erences relative to the P. xylostella reference 355 genome that may a↵ect population level statistics, we also removed indels from this dataset and 356 directly compared the heterozygosity among individuals using 293 372 sites. This showed that 357 P. australiana individuals had on average a >1.5-fold higher proportion of heterozygous sites 358 than P. xylostella individuals (Figure 3 ).
359
Genetic structure was investigated using 707 nuclear SNPs for co-occurring populations of separated by distances between 341-2700 kilometres (Table 4) .
377
Insecticide susceptibility
378
Bioassays revealed highly contrasting responses to insecticide exposure in P. xylostella and P.
379
australiana field strains ( Figure 6 ). Plutella australiana showed extremely high susceptibility 380 to all four insecticides evaluated: resistance ratios at the LC 50 and LC 99 estimates were less 381 than 1.0, indicating that this strain was 1.5-fold to 7.4-fold more susceptible even than the 382 laboratory P. xylostella (S) reference. In contrast, resistance ratios at the LC 50 for the field 383 P. xylostella strain ranged from 2.9 for Success Neo to 41.4 for Dominex ( when back-crossed to either uninfected P. xylostella or infected P. australiana female parents.
535
The role of Wolbachia-induced postzygotic isolation between the two Plutella species requires 536 further study, however our results suggest it could be more important in the F0 generation.
537
Wolbachia can contribute to post-zygotic genetic isolation after speciation by complementing 
Conclusions
542
The discovery of cryptic pest species introduces complexities for their management and also 543 exciting opportunities for understanding ecological traits. We found strong genomic and pheno- lar analysis of Australian Plutella should include a species identification step using PCR-RFLP.
555
For ecological studies, it may be possible to perform molecular species identification to confi-556 dently distinguish a representative sub-sample of individuals or pooled samples. Our study has
557
shown that while P. australiana can attack canola crops, there is no evidence of pest status in 558 commercial brassica vegetables, and bioassays suggested that field populations should be eas-
559
ily controlled with insecticides. Though P. australiana is a potential pest of some Australian
560
Brassica crops, it is of secondary importance to the diamondback moth, P. xylostella.
561
Acknowledgements 562 We thank the many colleagues who collected Figure 2: Maximum likelihood phylogeny of Wolbachia wsp amplicons for Plutella and other arthropods. The strain infecting P. australiana (wAus) was identical to a Wolbachia supergroup B strain reported from Culex pipiens and Operophtera brumata. The strain infecting Australian P. xylostella was identical to a supergroup A strain (plutWA1 ) reported from Malaysian P. xylostella. Labels include the Wolbachia strain, host species and GenBank accession number. Labels in bold denote strains sequenced in this study.
Location Proportion of heterozygous sites
Figure 3: The proportion of heterozygous sites across 293 372 confidently called nuclear sites for individuals of P. xylostella (light grey boxes, n = 48) and P. australiana (dark grey boxes, n = 52) from five locations. Heterozygosity was consistently higher in P. australiana. Log dose
Dominex Coragen
Success Neo Proclaim Figure 6 : Dose response curves for P. xylostella and P. australiana field strains collected from Angle Vale and Urrbrae, South Australia, and a susceptible P. xylostella (S) reference strain, exposed to four commercial insecticides: Dominex, Coragen, Proclaim and Success Neo. Points are the mean observed response across four bioassay replicates and lines are the fitted log-logistic response curves with 95% confidence intervals shown in grey shading. Table 6 : Fecundity of intra-species and reciprocal inter-species single pair crosses of P. australiana (P.aus) and P. xylostella (P.x ). Presented are the number and proportion in parentheses of replicates that produced eggs and adult o↵spring, and the mean ± standard error of the mean number of eggs and adult o↵spring per replicate.
